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SPECIFICATION 

U Title of Invention 
Pile Yarn for Carpet 

2. Claim 

Pile yarn for carpet characterized by being prepared by mixed spinning or 
fiber mixing so that it contains less than 20 vtZ of thermoplastic s ynthetic 
fiber having a low melting point. 
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This invention pertains to a pile yarn for carpet* In particular, it 
pertains to a pile yarn for carpet which can improve the quality of carpet by 
increasing the bundling property of fibers inside pile yarn forming l oop and 
cut piles and at the same tlme T provide riflrpflt.n having QY^Vnt. ^n^Mljfy 
and shape-retaining property by inhibiting peeling or fluff from forming . 

Conventional tuft carpets are prepared by setting pile yarn on the 
surface of primary base fabric and at the back side of it, installing a 
secondary base fabric. In the case of interior carpets, aesthetic properties 
such as beauty and gracefulness of color and pattern are necessary in addition 
to those functional characteristics such as heat-retaining property, 
durability, shape-retaining property, etc. Furthermore, in the case of outdoor 
carpets, functional characteristics such as weather resistance, water-draining 
property as well as vivid color, etc., are necessary. On the other hand, there 
are application fields such as airplanes, automobiles, etc., in which 
functional characteristics such as light weight, durability, etc., are 
emphasized. Consequently, many kinds of carpets are necessary depending on 
objectives and applications. As a pile yarn to prepare carpets, there are 
various materials such as natural fibers, synthetic fibers, their mixture, and 
mixed spun yarn, as well as slit yarn, etc., and furthermore, the shapes of 
piles consisting carpets are also different depending on the kind of carpet. 
For example, Figure 1 (a) - (c) show various types of piles consisting 
carpets. There are loop carpets to use loops 1 installed as shown in Figure 1 
(a), plush carpets or Saxony carpets (pile yarn comprising double yarns) to 
use cuts 2 as shown in Figure 1 (b), and pattern carpets having cuts 2 and 
loops 1 as shown in Figure 1 (c). If these loop piles 1 and cut piles 2 
comprise pile yarns consisting multiple filaments, there are the following 
common problems. Figure 2 (a) and (b) and figure 3 (a) and (b) are enlarged 
drawings of loop L and cut 2 shown in Figure 1 (a) and (b). As a result of 
repeatedly applied external force, friction, etc., the loop pile 1 and cut 
pile 2 show loosening of bundles causing individual filaments to separate from 
one another and often forming peelings 3 or fluffs (free filaments) 4. If such 
peelings 3 are formed, the product quality of that carpet is significantly 
reduced, and furthermore, these fluffs become dusts sucked by a vacuum cleaner 
causing problems with respect to the durability and shape-retaining property 
of carpet. 

The current invention was accomplished under such situation. The 
objective is to provide a pile yarn for carpet having an improved quality by 
improving bundling of loop and cut piles of piles yarns installed on carpets 
as well as excellent durability and shape-retaining property by preventing 
peeling and fluff from forming. 

Specifically, the gist of this invention to accomplish the above 
objective is a pile yarn for ^rp^f. p.hflrflP.t.flrkA^ by hal ng- prepared by mlxQd_ 
spinning or flbe rjn ixlng so that it contains less than 20 wt% of thermoplasti c 
s ynthetic fiber havin g a low me lting point. 

The constitution and effect of this invention are specifically explained 
based on the figures showing a practical example, but the following practical 
example is merely a specific example, and this invention may include various 



other design modif icatic\A as long as they conform to the^urport of this 
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The pile yarn for carpet of this invention is a mixed spun or fiber mixed 
pile yarn containing less than 20 wtZ of thermoplastic synthetic fiber having 
a low melting point. The non-low melting point fiber is selected from natural 
and synthetic fibers or their combination having suitable properties for 
desired pile yarn application. On the other hand, the thermoplastic synthetic 
fi ber having a low melting pointy (called low-melting point fiber, below) is 
the one showing a normal fiber form at room temperature but bei np partially 
m elt while riry lTig (at about 130 °C) after latex application explained later 
and exhibiting the function of binder. Specific examples of- such fiber having 
the function of binder are, for example, "hot-melt fiber" applied for a patent 
by the authors of this invention [Japanese Patent Application Publication 
Kokai No. 57-21,513 (1982)]. this fiber is preferable as a low-melting point 
fiber forming the pile yarn of this invention. The combination of the non r low- 
-melting point fiber and low-melting point fiber is preferably the one having 
- a melting point of 20 ° C or higher if the two fibers are synthetic fibers, and 
in the case of natural fibers and synthetic fibers having no melting point, 
the combination is determined depending on the temperature of drying after the 
latex application described above. Typical examples o f the combination 

includfi.: Q ? polyft fihA<r And Ipw-^l^ng pMnf. nnpnlyftfltflr fibar f (2) 

poly propylene fiber and low-melting point olefin copoly mer fiber f (3) nylon 
fjTK^ pnH low-melting point copolymerlc ny lnr l f^^^i in the case of 

natural fibers, any of these fibers may be combined. If the two fibers are 
short fibers, a uniformly mixed spun yarn is prepared by spinning carried out 
with a sui table mix spinning ratio. If the two fibers are multifilament yarns, 
a mixed fiber yarn is prepared by electric carding or compressed air mixing. 
The content of the low-melting point fiber is less than 20 % as described 
above, but if the pile yarn prepared is used for indoor carpets, it is 
preferably within 15 X f and for outdoor carpets, it is preferably less than 20 
X. If it is over 20 X, there are shortcomings such that: (a) the handle of 
carpet is hard, (b) the elastic recovery force is reduced eliminating cushion, 
(c) the pile yarn is easily degenerated causing fatigue or bending, (d) the 
wear resistance is reduced, etc. Furthermore, the effect is not improved 
further even if the content is over 20 %, and it has been confirmed that the 
content of less than 15 X is also effective. The pile yarn (mixed spun yarn or 
mixed fiber yarn) prepared as described above is used to form piles on a basic 
fabric for carpet by a conventional method. The method does not restrict this 
invention. The piles installed are dyed. Subsequently, the back surface of the 
base fabric is coated with an adhesive comprising natural rubber latex or 
synthetic rubber latex (for example, styrene-butadiene rubber, nitrile-buta- 
diene rubber, etc.), and filler, and secondary base fabric is adhered (called 
backing). The latex component and filler component are not restricted in this 
invention. Subsequently, the carpet formed is dried in a dryer for several 
minutes, and if the drying tempera ture is set slightly higher than the melting 
point of the low-melting point fiber, a portion of the low-melting point fiber 
is melt around the non-low-melting point fiber. Consequently, the melt fiber 
works as a binder bundling filaments inside each pile. After drying for a 
suitable time, the carpet is- taken out from the dryer, and if the carpet is a 
cut pile carpet, shearing is carried out. The bundled state of the loop or cut 
piles of the carpet prepared is good. If the end portion 2a1 of cut pile 2a 
[Figure k (a)] of Saxony carpet prepared from the pile yarn prepared is 
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expanded as shown in Fig^ 4. (b), the end portion 2a1 shovTs a bundled state 
(called pencil point) with single filament arranged neatly providing a good 
effect on pattern and coloration. The bundled state of these loop or cut piles 
is not eliminated easily even after repeatedly applying a load or friction 
causing no loosening nor disturbance of single filaments. Furthermore, they do 
not cause any peeling or fluff of single filaments. Consequently, the product 
quality of carpet is improved, and the carpet prepared has excellent 
durability and shape-retaining property. 



Practical Example 

By using a mixed spun pile yarn of 8 denier polyester fiber having a cut 
length of 152 mm and copolyester fiber of the same denier and cut length 
(m.p., 135 °C), the following three kinds of carpets were prepared. 

(a) Loop carpet 

(b) Plush carpet 

(c) Saxony carpet 

Specifically, piles were installed, backing was carried out under the 
same condition with 1.5 kg/m 1 of latex, and the carpets were dried in a dryer 
at 150 °C for 7 minutes. Incidentally, the composition of the adhesive used at 
the time of backing is as shown in Table 1 . 



Table 1 



Material 


Amount 


Synthetic rubber latex 


100 parts by weight 


Sodium tripophosphate * 


1 


Zinc white 


2 


Silicon 


0.1 


dispersant 


2 


Calcium carbonate 


400 


Sodium polyacrylate 


2 



: phonetic 



The yarn used for the Saxony carpet was crimpled by heating at 135 °C for 
3 minutes. Furthermore, as a comparative example, those three kinds of carpets 
were prepared by using 100 X polyester fiber of the same denier and same cut 
length, preparing pile yarn of the same size and number of twist as those used 
in the practical example, the yarn prepared was tufted under the same 
condition, the same backing was carried out, and the carpets prepared were 
dried. Table 2 shows the detailed composition of pile yarn, tufting condition 
and results of tests carried out. ' 
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Table 2 



Item 



Practical Example 



Comparative Example 



80 


85 


85 


100 


100 


100 


23 


15 


15 








1/4 


1/6 


3/9 


1/4 


1/6 


2/9 


S130 


2150 


Z260/SQ0 


S130 


Z150 


2260/S230 


1/10 


1/10 


1/10 


1/10 


1/10 


1/10 


11 


14 


15 


11 


14 


15 


5.5 


8 


8 


5.5 


8 


~ 8 


580 


650 


1210 


580 


650 


1710 


0.252 


0.315 


0.201 


0.525 


1.096 


0.417 


4 


4-5 


4-5 


• 1-2 


3 


3-4 


39 


44 


37 


45 


50 


46 






0 






X 






Good point 






loosen pile 



(Pile yarn ccnpositkri) 
Noo-low--cE»lttng point fiber (wtt) 
Low-melting point fiber (wtX) 
lam size (yarn count) 
No, of twist 

(tufting coalition) 
Gauge (G) 
Stitch (Nb./in) 
Pile heigjht (mn) 
Pile unit weight (g/m 1 ) 

(Test results) 
Fluff (g/m l ) 
Fueling (class) 
Thickness reduction (%) 
Pencil point property 
Appearance 



The method for measurement of "Fluff (g/m 1 )" in Table 2 is to sweep the 
surface of carpet of 1 m X 1 m 1,000 times by using a vacuum cleaner with 
suction power of 250 mmHg and suction part with a width of 20 cm, and the 
weight of fiber sucked is shown* The larger the number, the more the fluff 
formation. "Thickness reduction X" is the number showing the state of wear of 
loops when a rotor of 1 kg is allowed to pass over the carpet surface 5,000 
times (method of JIS L1021), and the smaller the number, the smaller the wear 
and the higher the bundling effect. Furthermore, "Pencil point property" is 
the standard of appearance evaluation showing the extent of bundling at the 
end of pile of Saxony* carpet prepared by using a double yarn. It is an 
important evaluation standard of Saxony carpets since the higher the pencil 
point property, the more beautiful the pattern and coloration. According to 
the results shown in Table 2, the results of fluff, peeling, and thickness 
reduction of the practical example are all better than those of the 
comparative example. Furthermore, the pencil point property and appearance of 
the Saxony carpet (c) are also better in the practical example than in the 
comparative example. 

This invention is constituted as described above, as a result, the bundl- 
ing property of loop and cut piles of pile yarn of carpet us good improving 
the product quality of that carpet, and at the same time, peeling and fluff 
formation are prevented. Consequently, this invention provides a pile yarn for 
carpet which has excellent durability and shape-retaining property. 
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Brief Explanation oif Figures 



Figure 1 (a), (b), and (c are drawings to explain examples of carpet 

JS^S^J'w ^iV? 3 ^iiV FlgUre 3 (a) and (b > are enlarged 
drawings of Figure 1 (a) and (b), and Figure U (a) and (b) are enlarged 
drawings to explain examples of this invention. 



1, 1a - - - loop pile, 2, 2a cut pile, 2, 2b - - 

3 peeling, A fluff (fallen filament) 



- cut pile, 



Figure 1 (a) Figure 1 (b) Figure 1 (c) 





Figure 2 (a) Figure 2 (b) 






Figure 3 (a) Figure 3 (b) 



Figure A (a) Figure U (b) 



Tech. Lib. Network 
Pascal T.S. 
June 9, 1987 
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